Introduction
Disparities in health care utilizations among immigrants and native-born citizens in the Unites States have been well documented [1] [2] [3] [4] [5] [6] . Studies have shown that immigrants' per-capita medical utilizations and expenditures are much lower than those of US-born citizens [3] [4] [5] [6] . This problem can be persistent and even aggravated in the treatment of mental health disorders, which are among the most expensive medical conditions in the Unites States during the last 10 years [7] . Some mental health disorders, such as depression and anxiety disorders, can be effectively controlled using proper treatments, like pharmacotherapy and physician consultants [8] [9] [10] [11] .
Previous studies show evidences of immigrants' underutilization of mental health services in Canada [12] , British Columbia [13] , and other areas [14] . However, little is known about mental healthcare utilizations among immigrants in the United States [15, 16] . Such evidences will be critical to compare and evaluate policies geared towards the integration of immigrants into mental health services [17, 18] .
Immigrants may face inferior mental health care access compared to the native-born populations. When immigrants arrive to the US, they have to learn about the specifics of healthcare access and utilization in the country that often differ substantially from their native countries. Although adequate access to mental health services can facilitate the adaptation process, lack of health insurance is a major deterrent of mental healthcare utilization for US immigrants [1] [2] [3] [4] [5] [6] [19] [20] [21] [22] [23] [24] . Medicaid and private insurances are the two dominant financing systems of mental health care services [25] . An individual's nativity will influence his or her Medicaid eligibility or the ability to obtain employer-provided health insurance coverage [24, 26] .
Medicaid once played an important role in providing health care coverage for low-income immigrants [24] . Its coverage, however, has been declining for non-US citizens since the 1996 Welfare Reform established a minimum of 5 years of residence in the US to become eligible for the benefits of the program [27] . In this period of time lowincome immigrants encounter substantial barriers to mental health care access and utilization. In addition, studies show that only 50 percent of non-US citizen full-time employees had employer-sponsored health insurance, compared to 81 percent of US-born citizen full-time employees did [26] .
In addition, culture plays a role as well in aggravating disparities on mental health care utilization between immigrants and US-born citizens. Previous studies show that racial and ethnic minorities are less likely to treat mental disorders or have different preferences in the treatments, given their language barriers, stigma, or other cultural beliefs [28] [29] [30] [31] [32] [33] [34] . For example, compared to Whites, ethnic minorities are more likely to believe that antidepressants are addictive and thus less likely to take them [35] [36] [37] . Since most immigrants have different cultural, racial, ethnic and socioeconomic characteristics than the native-born white population [23] , immigration status could potentially correlate with race/ethnicity to affect mental health care utilizations.
To our best knowledge, none studies have attempted to estimate the direct effect of immigrant status on mental health care utilizations or disentangled its relationship with health care access and race/ethnicity. To bridge this gap, this study took advantage of a national representative data set to estimate the effect of immigrant status on the use of any prescription drug and physician counseling among patients with depression or anxiety disorders. Employing the Blinder-Oaxaca decomposition method [38] , we also identified and quantified the importance of specific factors, such as health care access, associated with the utilization disparities between US-born citizens and immigrants. Our findings could provide a baseline for the future evaluation of current health care reform efforts among immigrants living in the US.
Methods

Data and Variables
This study used the linked data sets of Medical Expenditure Panel Survey (MEPS) and National Health Interview Survey (NHIS) from 2002 to 2006. MEPS is a nationally representative dataset of the United States civilians, non-institutionalized population, and is conducted by the agency for healthcare research and quality (AHRQ) [39] . The MEPS consolidated file is a person-year level database, which contains detailed information on patients' demographics and socioeconomic characteristics. The consolidated file has two components: the household component and the medical provider component. The MEPS household component collects data in each interview on health care utilizations. The medical conditions and associated health care uses reported by the household component respondent were recorded by the interviewer as verbatim text, which were then coded by professional coders to fully-specified ICD-9-CM codes, including medical conditions. The MEPS medical provider component is a follow-up survey that collects data from medical providers (and pharmacies) to validate data on services used reported in the household survey. These variables represent a full year of prescription drug use, physician visits, and other types of service. Using this dataset, we were able to estimate drug use and physician visits for each respondent with self-reported depression (ICD9 = 296, 311) or anxiety (ICD9 = 300) disorders during the survey year.
To capture the effect of immigration status on mental health care utilizations, we linked MEPS data sets to the National Health Interview Survey (NHIS) for each survey year to obtain information on individual citizenship and immigration status [39] . NHIS is also a national representative data set and is conducted by the national center for health statistics. The MEPS database is a sub-sample of the National Health Interview Survey (NHIS). MEPS offers detailed descriptions of the link information. NHIS provides information on respondents' US citizenship status and birth place. Using this information, three mutually exclusive dichotomous measures of citizenship/nativity status were constructed: (1) US-born citizen; (2) naturalized US citizen (if the respondent was a US citizen but was foreign-born); (3) and non-US citizen.
This linked dataset yielded a final sample of 14,658 nonelderly adults aged 18-64 years with diagnose of either depression or anxiety, among whom 12,912 were US-born citizens, 843 were US-naturalized citizens, and 903 were non-US citizens.
Utilization
The analyses used two major cost-effective treatments for depression and anxiety disorders measures: the prescription drug use and physician office visit [8] [9] [10] [11] . The main outcome variables for the analyses were thus constructed using dichotomous variables: (1) the probability of having any prescription drug (including both generic drug and brand name drugs) use to treat depression or anxiety during the survey year, (2) the probability of having any physician visit, either general assessment/counseling or psychotherapy, to treat depression or anxiety during the survey year, and (3) the probability of having either prescription drug use or any physician visit to treat depression or anxiety during the survey year. These measures have been widely used in the previous studies [40, 41] .
Conceptual Framework
The conceptual framework for this study was the behavioral model developed by Andersen [42] . According to this model, health care utilizations were determined by predisposing, enabling, and need factors. Predisposing factors included characteristics such as age, gender, marital status, and education. Studies have shown that acculturation (language and citizenship/nativity) can significantly affect mental health care utilization [29] . Individuals who are less English proficient may feel uncomfortable communicating with health care providers in the past. Therefore, they could self-exclude from seeking any mental health care since they have had communication problems in the past. As immigrants experience more time in the host country and improve their communication skills, they would be more likely to seek health care. We constructed a binary variable for language of interview, distinguishing whether the interview was conducted in English (or English and Spanish), and in another language.
Need factors included measures of respondents' clinical appropriateness and mental health need. Following Cook et al. [40] study, we included self-reported health status and a vector of chronic disease conditions to capture mental health care need. Particularly, these variables were self-reported general health status (fair/poor, good, very good/excellent), mental health status (fair/poor, good, very good/excellent), activities of daily living (ADLs) and instrumental activities of daily living (IADLs) limitations, and indicators for each following chronic disease: diabetes, asthma, hypertension, and heart disease (including diagnoses of angina, coronary heart disease, heart attack, or other heart disease). We also included a binary variable indicating whether the respondent had depression or an anxiety disorder.
According to the Andersen model (1995), enabling characteristics included community and personal enabling resources that facilitate mental health care utilization [42] . Enabling factors included in this study were family income (0-99, 100-199, or C200 percent of the federal poverty level), health care access (i.e., whether the patients had a regular source of care), health insurance (uninsured, public health insurance, and private health insurance), metropolitan area (MSA), and binary variables for US Census Regions. Year dummies were controlled to capture inter-temporal effects on use as well.
Analysis
We first performed bivariate analyses by immigration status, with US-born citizens as the reference group. Chisquare tests were used to test for significant differences among categorical variables and t-tests were used for continuous variables. Next, we used multivariable logistic regressions to estimate the effect of immigration status on the probability of taking any prescription drug, having any physician visit, or any of these two services to treat depression or anxiety disorders, with odds ratios and 95 percent confidence intervals reported. All regression models used sampling weights provided in MEPS to account for differential selection probability and to ensure that the results correct the estimated variances and reflect a nationally-representative sample of the non-institutionalized civilian US population. We used Stata 10 (StataCorp LP, College Station, TX) to conduct all statistical analyses.
We then employed the Blinder-Oaxaca decomposition techniques to determine the extent to which utilization disparities reflected differences in observable population characteristics, and to identify the most important factors associated with these differences [43] [44] [45] . The BlinderOaxaca approach is a regression-based method. For example, to decompose the difference in the probability of having any prescription drug use between US citizens and non-US citizens, multivariable logistic regressions for these two groups were estimated separately. The total differences, by subtracting these two estimated equations, could be decomposed into two parts: (1) differences due to all of the observed population characteristics, (i.e., all of the control variables), and (2) differences due to unobserved heterogeneities associated with citizenship, such as cultural background and discrimination. Among the observed population characteristics, disparities associated with each specific factor, such as health care access, language, etc., could also be quantified. 1 We repeated the same procedure to decompose the disparities between US-born and US-naturalized citizens and for the utilizations of physician visits. 
Results
Bivariate Analysis
where B stands for US-born citizens and N stands for non-Citizens. The first term on the right-hand-side measures the portion of the difference due to observed population characteristics, and the second term measures the portion of the difference due to unobserved heterogeneities.
J Immigrant Minority Health (2011) 13:671-680 673 Approximately 76 percent of US-born citizens were Whites. In contrast, 79 percent of non-US citizens were Latinos. Non-US citizens were 14-16 percentages less likely to have regular source of care (71 vs. 85 percent of US-naturalized, and 87 percent of US-born citizens) and 23-25 percentages more likely to be uninsured (37 vs. 14 percent of US-naturalized, and 12 percent of US-born citizens) compared to other cohorts. Table 2 showed the results of the multivariable models. US-naturalized citizens and non-US citizens were 28 percent (OR = 0.72, P \ 0.010) and 40 percent (OR = 0.60, P \ 0.001) less likely to use prescription drug than US-born citizens after controlling for all covariates. US-naturalized citizens and non-US citizens were also 28 percent (OR = 0.72, P \ 0.010) and 37 percent (OR = 0.63, P \ 0.001) less likely to use either prescription drug or physician visit than US-born citizens. However, the likelihood of having any physician visits was non-statistically significant once other covariates were taken into consideration in the multivariate regression analyses.
Multivariable Regressions
The effects of racial and ethnic were statistically significant. Whites were most likely to use any prescription drug to treat depression (OR for Latinos was 0.73, P \ 0.001, and OR for African Americans was 0.45, P \ 0.001). Individuals with a usual source of care were twice likely to visit doctors, and approximately three times likely to take prescription drugs or have either prescription drug or doctor visits than those without a usual source of care. Uninsured individuals were 41 percent less likely to take prescription drugs and 21 percent less likely to visit a physician, and people covered by public health plans were Blinder-Oaxaca Decomposition Table 3 top panel showed that 46 percent of the differences in prescription drug uses, and 60% of differences in any treatment, among US-born and US-naturalized citizens could be explained by the observed population characteristics. The differences in race and ethnicity among US-born citizens and US-naturalized citizens over-explained (138%) the disparities in mental health care prescription drug uses among these two groups. In other words, if there were no racial/ethnic disparities among US-born and US-naturalized citizens and other factors were fixed, US-naturalized citizens would be more likely to use the prescription drugs. However, due to differences in other characteristics among these two groups, we still observed that US-naturalized citizens were less likely to use the prescription drugs. For example, US-naturalized citizens had lower health care access compared to US-born citizens, and this difference explained 14% of the disparities. Our results also indicated that if they had lower public sponsored health insurance coverage such as Medicaid, US-naturalized citizens would be further less likely to use prescription drugs, and the disparities between them and US-born citizens would increase by 12%, with other factors fixed. Our results also showed that race and ethnicity difference was the most important factor (72%) associated with disparities in any treatment, i.e., prescription drug or physician visit, among US-born citizens and US-naturalized citizens, followed by health care access (19%) and health insurances (9%). Table 3 bottom panel showed the decomposition results among US-born and non-US citizens. Population characteristics explained more than 85 percent of the differences. Differences in race and ethnicity explained approximately 56 percent of the prescription drug uses. Having a regular source of care explained 20 percent of the differences in prescription drug uses and 29 percent of the differences in doctor visits. Insurance status explained 19 and 28 percent of the differences in the prescription drug uses and doctor visits. Language effect also explained 11 percent of the differences in physician visits.
Discussion
Results showed that immigrants' inferior access to the health care system and poorer health insurance coverage compared to US-born citizens were major factors associated with the disparities in mental health utilizations, particularly for non-US citizens. According to the results, non- (Table 2) . However, federal legislation prevents recent immigrants from qualifying for critical health care services. Immigrants arriving after August 22, 1996 are restricted from federally-funded health care coverage for their first 5 years in the US [46] . As a result, immigrants' fewer coverage from Medicaid induced more barriers to treat their mental disorders. Our results showed that if immigrants had the same health coverage as US-born citizens, the disparities of using prescription drug and visiting the physicians would drop 9-28 percent. Recent health care reform efforts have not changed this barrier to health care access. This healthcare barrier is especially critical during the first years of immigration that tends to be emotionally challenging for most immigrants. Language differences were also important, particularly for the non-citizen groups. Proper treatments of mental health disorders depend heavily on communication between physicians and their patients. This is especially true during the physician visit, which is largely accomplished by the ''exchange of verbal communications'' [47] [48] [49] [50] . Lack of bicultural and bilingual mental health providers in the US makes language barriers substantial especially for the immigrants [47] .
Results also showed that the disparities in mental health care uses among immigrants and native-born Americans may also reflect the race and ethnicity-related beliefs in treatments for mental health. Givens et al. [35] found significant ethnic differences in medication use for depression. Ethnic minorities were more likely to believe that antidepressants are addictive and are more likely to use prayer and counseling for their depression treatment [36, 37] . Since immigrants were overrepresented among racial and ethnic minorities, it is likely that similar race/ethnicity related belief may partly explain the difference in prescription drug utilization of the major factors explaining immigrants' fewer prescription drugs uses.
Besides observed differences in health care access and insurance, and race and ethnicity-related beliefs, our results showed that unobserved cultural differences associated with immigration status could explain approximately 8-54 percent of assessed disparities between US-born citizens and immigrants. These unobserved heterogeneities may be immigrant-status related cultural beliefs, background, or Only significant individual factors with 5% or more contributions are reported. Non-significant results for each decomposition model were excluded for brevity. Among individual factors, positive/negative coefficients indicate the share of explanatory variables positively/negatively associated with disparities in receiving the procedure preferences, such as possible discrimination, prejudice, or stigma they might have experienced during the acculturation process to the US [51] [52] [53] [54] , or self-selection from the immigration screening process [55] . Although we were not able to further distinguish these unobserved immigrantstatus related heterogeneities, our results showed some evidences that it might be important to understand culturally appropriate health services for immigrants is critical to tackle health care disparities between immigrants and native-born US citizens [51] [52] [53] [54] .
The results of this study should be interpreted with caution. First, although a number of predisposing, enabling, and need factors related to mental health care uses had been controlled, it is possible that some potentially important factors, such as immigrants' country of origin, experiences in their home country, or immigrant-status related cultural beliefs might had been excluded due to data limitations. Second, this study did not have information on immigrants' legal status. Undocumented immigrants may have the additional psychological tension, such as being caught by migratory authorities in the US. Future immigration and health care reform efforts should take this vulnerable group into consideration to find a mechanism to either grant them with some form of legal status that would allow them to access mental health services more easily or of softening the rules for undocumented immigrants to receive basic mental health counseling since it is one of the most vulnerable groups among immigrants, as they are often low-income, isolated and uninsured [56] . Third, since most immigrants in the United States are Latinos (53.6 percent of foreign-born population in the US) or Asian (26.8 percent of foreign-born population in the US), it will be interesting to see the heterogeneities in mental health care utilization within Latino and Asian subgroups, such as the Mexicans, Korean and other ethnicity [57] [58] [59] [60] [61] . Due to the data limitation, we were not able to further distinguish Latino or Asian subgroups. Finally, approximately 98 percent of the interviews were conducted in English (or both English and Spanish). Thus, non-English speaking immigrants might have been inadvertently excluded from the survey, and our results can not be applied to these nonEnglish speaking immigrants.
Conclusion
To reduce disparities on mental health services utilization, policy makers should focus on expanding the availability of a usual source of health care and public health care coverage for immigrants. Policy makers should also focus on decreasing immigrant's barriers to mental health services, and on providing culturally appropriate services.
Open Access This article is distributed under the terms of the Creative Commons Attribution Noncommercial License which permits any noncommercial use, distribution, and reproduction in any medium, provided the original author(s) and source are credited.
